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The Forest Resources of the Shawnee 


National Forest, 1998 


The Shawnee National Forest in southern 
Illinois provides a diversity of landscapes not 
found elsewhere in the State (Iverson et al. 
1989). Located in an area untouched by 
glaciers, the Shawnee’ geology is stunning: 
sandstone bluffs and rough breaks which give 
way to gently rolling lowland plains and 
bottomlands. 


The area that comprises the Shawnee National 
Forest has a rich history. Native Americans 
used the area’s resources for over 15,000 years, 
and French and English explorers also played 
an important role. More than 1,230 historical 
and archaeological sites have been identified in 
the forest. Managing these sites and inventory- 
ing other cultural resources found in the forest 
are important components of Shawnee 


management (Iverson et al. 1989). 


Plant life in the Shawnee is diverse and ranges 
from sun-loving species to those that grow in 
dense shade. Oak-hickory is the predominant 
forest type, but many other important tree 
species also occupy significant acreages. More 
than 500 wildlife species can be found within 
the Shawnee, including 48 mammals, 237 
birds, 52 reptiles, 57 amphibians, and 109 


species of fish (U.S. Department of Agriculture, 


Forest Service 2002). 


In 1933, the National Forest Reservation 
Commission approved land purchases for the 
establishment of a national forest in Illinois. 
President Franklin D. Roosevelt, on September 
6, 1939, designated the lands as the Shawnee 
National Forest (fig. 1). The national forest in 
Illinois is comprised of tax-forfeited land 
purchased from State and local governments, 
as well as land purchased from private 
individuals. Much of the area was degraded 


from exploitive timber harvesting, land 
clearing, and subsistence farming practices of 
the 1800s, resulting in soil erosion, depleted 
soils, abandoned farms in the early 1900s. 


The Shawnee has shown a remarkable recovery 
since its inception and is currently providing 
the wide variety of benefits envisioned when it 
was created. Today, the Shawnee National 
Forest consists of 273.2 thousand acres in 
Alexander, Gallatin, Hardin, Jackson, Johnson, 
Massac, Pope, Saline, and Union Counties of 


Illinois. 


This report provides information that de- 
scribes, in a general way, the status and 
condition of forest resources of the Shawnee 
National Forest. Data for this analysis were 
collected as part of the 1998 Illinois forest 
inventory conducted by the North Central 
Research Station's Forest Inventory and 
Analysis (FIA) program. Estimates of change in 
the status and condition of forest resources are 
based on FIA data collected in 1985 (the 
previous Illinois inventory) and 1998. Data 
provided are estimates based on scientifically 
reliable survey techniques and estimation 
procedures. However, because data are 
estimates, and have associated sampling errors, 
the reader is advised to take into account the 
range associated with a particular statistic (see 
appendix for details). Also, the FIA program 
uses standard definitions and terms that may 
differ from those used by the Shawnee National 
Forest in management plans and other forest 
documents. This is especially true with land 
use information. Therefore, the reader is 
cautioned that information presented here 
should not be compared with information in 
the Shawnee National Forest's Land and 
Resource Management Plan (Forest Plan) or 


other documents without accounting for 
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Figure 1.—Location of the Shawnee National Forest. (Data 


source: ESRI® Data and Map.) 


differences in definitions and other consider- 
ations such as inventory methods. For 
example, the FIA timberland classification 
implies that land is capable of producing a 
sustained crop of wood and is not legally or 
administratively withdrawn from timber 
harvesting. However, this is not meant to 
imply that all timberland on the Shawnee is 
subject to harvest. The Shawnee’s Forest Plan 
details the allocation of land for specific uses 


and management activities. 


EXTENT OF FOREST LAND ON 
THE SHAWNEE NATIONAL 
FOREST 


Of the 273.2 thousand acres of land in the 
Shawnee National Forest, 270.2 thousand are 
forested—an increase of 9 percent between 
1985 and 1998. The remaining area consists of 
brush/shrublands, open areas such as wetlands 
and grasslands, and developed lands such as 
roads and utility corridors. More than 90 
percent of the forested land within the Shawnee 


is classified as timberland and is capable of 
producing more than 20 cubic feet of indus- 
trial wood crops under natural conditions. The 
remaining forest lands (8.7 percent) have been 
withdrawn from timber use and are classified 


as reserved timberland. 


FOREST COMPOSITION 


The Shawnee National Forest has a variety of 
tree species because of its varied soil types, 
geological formations, climate, hydrological 
conditions, fire, and other natural/or human- 
caused disturbances. This variety of tree 
species contributes to the ecological diversity 


of the entire forest. 


The Shawnee’ forests are predominantly 
hardwood, with 94 percent of timberland area 
classified as hardwood forest types. In 1998, 
the dominant hardwood forest type on the 
Shawnee was the oak-hickory type with 170 
thousand acres (fig. 2). Conifer forest types 
represented 6 percent of the total timberland 
area on the forest. The loblolly-shortleaf pine 
and white pine forest types were the two 
predominant pine types on the forest. 


Oak-gum- 
cypress 
1% 


Between 1985 and 1998, the area of shortleaf 
pine, oak-gum-cypress, and oak-pine de- 
creased and the area of maple-beech-birch, 
oak-hickory, and elm-ash-cottonwood in- 
creased (fig. 3). 


Between inventories, the area of sawtimber-size 
and poletimber-size stands increased as the 
Shawnee’ forests continued to mature (fig. 4). 
As the area of larger sized stands increased, 
area in sapling-seedling-size stands decreased. 
Decreases in smaller diameter stands can occur 
when a lack of significant disturbance through 
either natural occurrences or reduced levels of 
timber harvesting occurs. This allows trees 
measured during the previous inventory to put 
on enough diameter growth to be reclassified 
as either poletimber-size or sawtimber-size 
trees, thus changing the structure of the 
smaller stands so that the stands are reclassified 
as larger stands. In 1985, sawtimber-size stands 
accounted for 60 percent of the total stand area 
on the forest. However, by 1998, area in 
sawtimber-size stands increased to 71 percent 
of the total timberland area (fig. 4). Poletimber- 
size stands over the same period remained 
relatively unchanged (27 percent 1985, 26 
percent 1998), while sapling/seedling-size 
stands decreased from 13 percent in 1985 to 


only 3 percent in 1998. 


Elm-ash- 
cottonwood 
3% 


Loblolly- 
shortleaf 
pine 
5% 
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Figure 2.—Area of timberland 
by major forest type, 
Shawnee National Forest, 
1998. 


Figure 3.—Area of 
timberland by major 
forest type, Shawnee 
National Forest, 1985 and 
1998. 


Figure 4.—Average stand-size 
class for timberland on the 
Shawnee National Forest, 
1985 and 1998. 


01985 1998 | 


Maple-beech-birch 


Elm-ash-cottonwood 


Yn 
ES Oak-gum-cypress 
: Oak-hickory 
u 
Oak-pine 
White pine 
0 20 40 60 80 100 120 140 160 180 
Thousand of acres 
Stocking, a measure used to determine how Potential productivity is an estimate of the 
well land is occupied with trees, is usually volume growth per acre per year at culmina- 
measured as a function of basal area. Fully tion of mean annual increment of a fully 
stocked stands are usually the goal of forest stocked stand. The Shawnee’ timberlands are 
managers and provide the best opportunities very productive. Nearly 50 percent of the 
for optimum growth and wood fiber produc- timberland area on the forest has the potential 
tion. Compared to the State average of 40 to produce more than 85 cubic feet of growth 
percent of the timberlands fully stocked, the per acre per year (fig. 6). As a comparison, 30 
Shawnee in 1998 had 64 percent of its percent of the timberlands on the Huron- 
timberlands considered fully stocked (fig. 5). Manistee National Forest in Michigan have a 
potential productivity of more than 85 cubic 
feet per acre per year. 
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In 1985, the Shawnee had an estimated 121 
million growing-stock trees at least 1 inch in 
diameter at breast height (d.b.h.). By 1998, 
the number of growing-stock trees had 
increased to 130 million, an increase of 7 


percent between inventories. 


Hardwoods dominate the Shawnee and 
account for 92 percent of all trees inventoried 
in 1998. Elm was the most abundant 
hardwood species group, with more than 19 
million trees. Other hardwood species groups 
with more than 8 million trees each included 
sugar and black maple, hickory, white oak, 


and white and green ash. 


The conifer species groups represented 8 
percent of the total growing-stock trees on the 
Shawnee in 1998. Shortleaf pine with more 
than 5 million trees was the most prevalent 


conifer species on the forest. Other coniferous 


Thousand acres 
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species are eastern redcedar, white pine, and 
loblolly pine. 


Regeneration 


Trees in the size class of sapling/seedling are 
generally recognized as regeneratrion (seed- 
lings less than 1 inch d.b.h., saplings 1.0 inch 
to 2.9 inch d.b.h., and saplings 3.0 inch to 4.9 
inch d.b.h.). Over all, regeneration on the 
forest increased from 91 million trees in 1985 
to 98 million trees in 1998, an increase of 
almost 8 percent between inventories. At the 
same time, however, the number of trees in the 
3.0-inch to 4.9-inch d.b.h. size class decreased 


by 21 percent between inventories (fig. 7). 


As the forests on the Shawnee grow and 
mature, the limited ability of red and white 
oak species to regenerate under the shade of 
these forests is of special concern. The total 


number of growing-stock white oak trees in 
the 1.0-2.9, and 3.0-4.9-inch d.b.h. size 


50-84 20-49 


Cubic feet per acre per year 


Figure 5.—Area of timberland 
on the Shawnee National 
Forest by stocking class, 
1998. 


Figure 6.—Area of 
timberland on the Shawnee 
National Forest by potential 
productivity class, 1998. 


Figure 7.— Total growing- 
stock regeneration in the 
Shawnee National Forest by 
diameter class, 1985 and 
1998. 


01985 


Million trees 


1.0-2.9 


m1998 


Diameter Class 


classes decreased from 5.2 million trees in 
1985 to 3.7 million trees in 1998, following a 
statewide trend (Schmidt et al. 2000). While 
1.0-inch to 2.9-inch red oak trees in the 1.0 to 
2.9-inch d.b.h. size class increased by roughly 
6 percent (3.1 million to 3.3 million) between 
inventories, red oak trees in the 3.0-inch to 
4.9-inch size class decreased by more than 60 
percent (1.4 million to 0.5 million) over the 
same time period. As a comparison, hard 
maple species (black and sugar), which are 
shade tolerant, increased by 19 percent (8.6 
million to 10.2 million) in the 1.0-inch to 2.9- 
inch class (fig. 8). There was a 79-percent 
increase (2.4 million to 4.3 million) in the 
3.0-inch to 4.9-inch d.b.h. size class between 
1985 and 1998. As forests go through 
successional changes in species composition, 
natural regeneration replaces existing over- 
story trees. Over time, changes in the compo- 
sition of the forest can result in different forest 


type classification. 


VOLUME 


Growing-stock Volume 


Between 1985 and 1998, growing-stock 
volume increased by over 1.1 million cubic 
feet, reflecting the increase in both forest area 
and stocking levels between inventories (fig. 
9). Growing-stock volume in hardwoods 
increased by over 42 percent between 
inventories, and coniferous growing-stock 
volumes showed gains of over 16 percent 
between 1985 and 1998. 


The increase in growing-stock volume corre- 
sponded to an increase in the average volume 
of timberland per acre. Average volume per 
acre increased from 1,332 cubic feet per acre in 
1985 to 1,677 cubic feet per acre in 1998. The 
increases in growing-stock volume reflect, in 


part, the increased stocking levels on the forest. 


In 1998, hardwood growing-stock volume 
accounted for 88 percent of the total growing- 
stock volume on the Shawnee. The hardwood 
species groups with the most growing-stock 
volume include white oak, red oak, hickory, 
and yellow-poplar, each with more than 30 


million cubic feet. 


Coniferous growing-stock volume increased by 
nearly 17 percent between inventories, from 43 
million cubic feet in 1985 to over 50 million 
cubic feet in 1998. Although shortleaf pine 
decreased by 10 percent between inventories, it 
accounted for over 73 percent of all coniferous 
growing-stock volume in 1998. White pine, 
loblolly pine, and eastern redcedar all showed 


increases in growing-stock volume in 1998. 


Sawtimber Volume 


Sawtimber volume on the Shawnee increased 
from 976 million board feet in 1985 to 1.5 
billion board feet in 1998 (measured in 
International 1/4-inch rule), representing a 60- 
percent increase between inventories. Due to 
State and local interest, the remaining sawtim- 


ber volume discussion will be based on the 
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Figure 8.—White oak, red 
oak, and hard maple regen- 
eration in the Shawnee 
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Doyle rule of measure (see appendix for volume, an increase of 66 percent since 1985. 
conversion factors). Sawtimber volume Over 42 percent of the total sawtimber 
measured using Doyle is roughly 63 percent of volume is in trees 19 inches in diameter or 
the total sawtimber volume measured on the larger. 
forest using the International 1/4-inch rule. 
Trends using the Doyle rule of measure tend Species groups with more than 100 million 
to hold true for International 1/4-inch rule as board feet (Doyle) of sawtimber volume in 
well. 1998 include white oak, red oak, and yellow- 
poplar (fig. 10). Combined, these tree species 
In 1998, the Shawnee had an estimated 980 groups represent 66 percent of all sawtimber 
million board feet (Doyle) of sawtimber volume on the forest. 
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Figure 10.—Sawtimber 
volume on the Shawnee 
National Forest by selected 
species groups, 1985 and 
1998 (Doyle). 
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Except for sycamore, river birch, and butternut, 
all hardwood and conifer species had gains in 
sawtimber growth between 1985 and 1998. 

On a percentage basis, the greatest gains in 
sawtimber volume were in white oak, hard 
maple, elm, black walnut, yellow-poplar for 
hardwoods and white pine, loblolly pine, and 


eastern redcedar for conifers. 


CAUSES OF CHANGE 


Both natural and human forces shape and 
influence the character of the Shawnee National 
Forest. One of the main goals of a forest 
inventory is to collect and analyze data 
pertaining to changing factors related to 


growth, mortality, and removals. 
Growth 


On the Shawnee, average annual net growth of 
growing stock on timberland between 1985 
and 1997 was 14.2 million cubic feet per year 
(fig. 11). On a per acre basis, the Shawnee 
averaged 57 cubic feet per year in average 
annual net growth. This exceeds a statewide 
average for Illinois of 43 cubic feet per year in 
average annual net growth per acre on timber- 
land. 


Hardwoods accounted for 84 percent of the 
forest's total average annual net growth. Red 
oak, white oak, and yellow-poplar accounted 
for 42 percent of average annual net growth of 
growing stock. On average, these species 
groups had over 1.6 million cubic feet of 
growing-stock annual net growth between 
inventories. Shortleaf pine accounted for 48 
percent of average annual net growth for 


conifer species between inventories. 
Mortality 


Although tree mortality has often been viewed 
as a loss of valuable wood fiber, mortality plays 
an important role in how a forest ecosystem 
develops. Dead and dying trees provide a 
variety of valuable wildlife habitat and help in 
stabilizing riparian zones within the forest. The 
causes of mortality on the Shawnee include 
diseases such as Dutch elm, verticillum wilt, 
white trunk rot; insects such as bole borers and 
ips beetles; weather-related factors such as 
wind, ice, drought, and flooding; and old trees 
reaching the end of their life span and natural 


competition with other trees. 


Between inventories, average annual mortality 
of growing stock on the Shawnee was 3.3 


million cubic feet. This equates to an average 
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Figure 11.—Average annual 
net growth, mortality, and 
removals of growing stock on 
timberland on the Shawnee 
National Forest between 1985 
and 1997. 


Removals 


Growing-stock 


annual mortality rate of 13.5 cubic feet of 
growing stock per acre for each of the 249 


thousand acres of timberland on the Shawnee. 


With an average annual mortality rate of 13.5 
cubic feet per acre and a net growth rate of 57 
cubic feet per acre, the Shawnee averaged a 
gross growth rate of 70.5 cubic feet per acre 
between inventories (gross growth equals net 
growth plus mortality). If mortality can be 
reduced through increased forest management, 


additional fiber could be available for harvest. 


Hardwood species groups accounted for 94 
percent of all mortality on the Shawnee. Red 
and white oak species groups accounted for 
over 50 percent of all growing-stock mortality 


on the Shawnee. 
Removals 


Between 1985 and 1997, the Shawnee’ 
average annual removals of growing stock were 
3.9 million cubic feet of growing stock. This 
equals an average annual removal rate of about 
15.9 cubic feet of growing stock per acre for 
each of the 249 thousand acres of timberland 


on the forest. This removal rate represents 
about 1 percent of the total growing-stock 


volume on the Shawnee. 


The average annual removal rate for softwood 
growing stock (746 thousand cubic feet) was 
1.4 percent of the total softwood growing-stock 
volume. Average annual removals of hardwood 
growing stock were 3.2 million cubic feet, 0.8 
percent of the total hardwood growing-stock 


volume. 


Between 1985 and 1997, the main species 
groups removed on the Shawnee were red oak, 
shortleaf pine, white oak, hickory, sycamore, 
white and green ash, and hard maple. All of 
these species groups averaged 200 thousand 
cubic feet of growing stock or more harvested 


each year between inventories. 


With a growth-to-removals ratio approaching 3 
to 1, the Shawnee has the potential to increase 
its harvest rates due to the large volume of 
wood fiber that currently exists. To put it 
simply, over time the Shawnee National Forest 
has been growing more wood fiber than has 


been removed. 
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APPENDIX 


PUBLIC ACCESS TO FIA DATA 


The data presented in this report represent only a portion of the data collected. However, the data 
collected in both the 1985 and 1998 Illinois inventories can be easily accessed. Data can be 
obtained over the Internet by accessing the USDA Forest Service FIA Web site (http:// 
www.fia.fs.fed.us) and entering the Online Databases. Data from the inventories of every State used 
to develop the 1997 Resources Planning Act (RPA) assessment can also be accessed at this site. 
Three independent databases are maintained at this site: the National FIA Database, the National 
Resources Planning Act (RPA) Inventory Database, and the National Timber Products Output (TPO) 
RPA Database. 


The National FIA Database contains data from the previous (1985) and current (1998) ground plot- 
based inventories that were used to produce most of the estimates in this report. This includes all 
estimates of area; number of trees; volume; biomass; average annual net growth, mortality, and 
removals; and current net growth and mortality. The data are stored so that users can download 
portions of the database onto their own computers and produce their own estimates, or they can use 
an online table generation program to create user-specified tables similar to those presented in this 
report. This database is described in Miles et al. (2001) and is documented online. Copies of the 
database and a table generation program are also available on a CD-ROM, which can be obtained by 
contacting the Program Manager, FIA, North Central Research Station, 1992 Folwell Avenue, St. 
Paul, MN 55108, (651) 649-5139, 


The National RPA Inventory Database contains data from all States and represents a “point-in-time” 
inventory. Illinois inventory results contribute to this database. RPA inventories are conducted on a 
10-year cycle with midcycle updates every 5 years. RPA inventories differ from FIA inventories in 
that historically FIA inventories have been periodic and based on the year of completion of field 
work for any individual State. Results are published as soon as possible after the field work results 
are compiled and analyzed. RPA inventories use the FIA inventory results and update them to a 
common year. The most recent RPA inventory represents the FIA inventories of all 50 States 
updated to the common year of 1997. Results are published on a regular cycle. This database is 


available online at http://www-fia.fs.fed-us. 


ACCURACY OF THE SURVEY For example, the estimated growing-stock 


volume in the Shawnee National Forest in 
1998, 418,261 thousand cubic feet, has a 


FIA information is based on a sampling sampling error of + 8.59 percent (+35,928 
procedure designed to provide reliable statistics thousand cubic feet). The growing-stock 

at the State and Survey Unit levels. Conse- volume from a 100-percent inventory would be 
quently, the reported figures are estimates only. expected to fall between 454,189 thousand 


A measure of reliability of these figures is given 
by sampling errors. The level of sampling error 
used by FIA means that the chances are two out 
of three that if a 100-percent inventory had 
been made, using the same methods, the results 


would have been within the limits indicated. 


cubic feet and 382,333 thousand cubic feet 
(418,261 + 35,928), there being a one in three 
chance that this is not the case. The following 
tabulation shows the sampling errors for the 


Shawnee National Forest: 


Item 


Forest land 
Timberland area (1998) 


Growing stock 

Volume (1998) 
Average annual net growth 

(1986-1997) 


Sawtimber (International 1/4-inch rule) 
Volume (1998) 
Average annual net growth 
(1986-1997) 


As survey data are broken down into sections 
smaller than forest totals, the sampling error 
increases. For example, the sampling error for 
timberland area in a particular forest type is 
higher than that for total timberland area in 
the forest. To estimate sampling error for data 
smaller than forest totals, use the following 


formula: 


(SE) V (Forest total volume or area) 


(Volume or area smaller than Forest total) 


E= 


Where: 
E = Sampling error in percent. 
SE = National Forest total error for volume of 


area. 


For example, to compute the error on the area 
of timberland in the oak-hickory type for the 
Shawnee, proceed as follows: 

1) Total area of oak-hickory type from table 
2 = 170.2 thousand acres. 

2) Total area for all timberland in the Shawnee 
National Forest from table 1 = 249.3 
thousand acres. 

3) Total Forest error for timberland area = 6.51 
percent. 


4) Using the above formula: 


V 170.2 


E = 0.0787 or 7.87 percent sampling error for 


E= 


the oak-hickory forest type. 


Shawnee NF Sampling error 
Thousand acres Percent 
249.3 6.51 


Thousand cubic feet 


418,261 8.59 


14,309 8.55 


Thousand board feet 


1,559,136 9.62 
62,971 8.53 
SURVEY PROCEDURES 


The 1998 Illinois survey used a two-phase 
sample for stratification that remeasured the 
inventory plots from the 1985 inventory and 
used a growth model in the estimation of both 
current conditions and change over time. Two- 
phase sampling, also called double sampling, 
consists of a phase 1 sample used to estimate 
area by strata and a phase 2 sample to estimate 
the average value of parameters of interest 
within these strata. The estimated population 
total is the sum across all strata of the esti- 


mated strata area times the estimated mean. 


The 1985 Illinois inventory was intensified to 
provide lower sampling errors and to improve 
county-level estimates. Funding to intensify the 
1985 inventory was provided by the Illinois 
Department of Natural Resources, Division of 
Forestry. Because the 1998 inventory was not 
intensified, it is based on the measurement of 
fewer ground plots than the 1985 inventory. In 
the 1998 inventory, only a 50-percent system- 
atic sample of the 1985 ground plots was used 
because of the lower sampling intensity. New 
plots were established only to replace 1985 
plots that could not be remeasured. These new 
plots were established as near as possible to the 
original plot. The growth model used in the 
Illinois survey design was the Central States 
Stand and Tree Evaluation and Modeling 
System (STEMS) (Miner et al. 1988). Because 
of the remeasurement nature of the 1998 
inventory, procedures for both the 1985 and 
1998 inventories are discussed. 
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PHASE 1 STRATIFICATION 


1985 Photo Plot Sampling of Aerial 
Photographs 


In the 1985 inventory, the aerial photographs 
were assembled into township mosaics, and a 
systematic grid of 121 one-acre photo plots 
(each plot representing approximately 190.4 
acres) was overlaid on each township mosaic. 
Each of these photo plots was examined by 
aerial photo interpretation specialists and 
classified stereoscopically based on land use, 
forest type, and stand-size density. A total of 
184,815 photo plots formed the basis for the 
1985 stratification. From these photo plots, a 
systematic sample of 10,847 plots were selected 
as ground plots and further examined by 
survey crews to verify the classification and to 
take further measurements. Of the ground 
plots, 1,209 plots were on forest land. These 
1985 ground plots formed the basis for the 


remeasured ground plots in the 1998 inventory. 


1998 Computer-Assisted Classification of 
Satellite Images 


Between inventories, FIA changed its phase 1 
methods. Current inventories are based on a 
computer-assisted classification of Landsat 
Thematic Mapper satellite imagery. Image 
classification was conducted by Illinois State 
University as part of the Gap Analysis Program 
(GAP). The purpose of GAP (a nationwide 
multi-agency cooperative program) is to 
provide broad geographic information on the 
status of ordinary species and their habitats. 
FIA used the GAP classifications to form two 
initial strata, forest and nonforest strata. Pixels 
that were within 60 m (2 pixel width) of a 
forest/nonforest edge formed two additional 
strata—forest/nonforest and nonforest/forest. 
Forest pixels within 2 pixels of a nonforest 
pixel (in any direction) were classified forest/ 
nonforest, and nonforest pixels within 2 pixels 
of a forest pixel were classified nonforest/forest. 
An overlay of all national forest land ownership 
was used to identify all lands owned by the 
Shawnee National Forest. The national forest 


lands were treated as a single stratum. In the 


rest of Illinois, stratification and estimation 
were conducted at the county or county group 
level. Final estimation of area by strata for the 
Shawnee National Forest was based on 
1,335,799 pixels. 


In the 1985 inventory, the stratification was 
completed by interpretation of the photo plots. 
The move to GAP satellite imagery changed 
FIAs phase 1 sample from being based on one 
photo plot every 190.4 acres to a sample based 
on a classified pixel every 0.22 acres. The 
increased intensity of the phase 1 sample 
greatly improved estimates of the area within 
each stratum, particularly at the county level. 
Thus, the stratification used in the 1998 
inventory was based on 179.7 million pixels 
rather than the classification of 184,815 photo 
plots. Also, because classification was con- 
ducted using a computer-assisted algorithm 
across the entire State, biases in the photo plot 
sampling method that resulted from differ- 
ences in photo quality, age of photography, and 
experience of the photo interpreter were 
eliminated, and classification was consistent 


across the entire State. 


PHASE 2 GROUND PLOT 
MEASUREMENTS 


1985 Plot Design 


In 1985, plots classified as timberland were 
measured. Each ground plot consisted of a 
cluster of 10 subplots covering approximately 
1 acre. At each subplot, trees 5.0 inches or 
more in d.b.h. were sampled on a 37.5 basal 
area factor (baf) variable-radius plot, and trees 
less than 5.0 inches d.b.h. were sampled on a 
1/300-acre fixed-radius plot. The arrangement 
of the 10 subplots within the plot was adjusted 
if they were located in a land use that was 
different from subplot 1. Under the estimation 
procedures used in this inventory, the entire 
plot measurement represented a single land 
classification. Thus, if a subplot was located 
outside of the land classification for the plot, it 
was rotated into the land classification. For 


example, if subplots 1 through 9 were located 
in a forest land classification and subplot 10 
fell in a field, subplot 10 was rotated back into 
the forest land classification. These plots were 
established, monumented, and measured as 
part of the 1985 field inventory. Timberland 
plots were monumented using metal stakes 
and permanent paint marks on trees to 
facilitate the remeasurement of the plot. Plots 
on other land uses were monumented with a 


pinprick on the aerial photograph. 
1998 Plot Design 


In 1998 phase 2, a set of ground plot locations 
from the 1985 inventory were transferred to 
the most recent aerial photographs available 
and overlaid onto the classified satellite 
imagery. Those 1985 ground plots that 
definitely were not forest land were given a 
nonforest ground land-use classification and 
were not sent to the field for measurement 
unless the plot had been a forest plot in the 
1985 inventory or it was so close to a forest 
edge that part of the plot could possibly fall in 
a forest area. If any portion of the plot 
included forest land (including reserved forest 
land, unproductive forest land, and timber- 
land), it was either remeasured or modeled. 
New plots were established only if the original 
plot could not be relocated, in which case a 
new plot was established in what was consid- 
ered the original plot location. Measuring 
ground plots on all forest lands represented a 
major change between the 1985 and 1998 
inventories. In 1985, plots on reserved and 


unproductive forest land were not measured. 


All ground plots were classified as “undis- 
turbed” or “disturbed” by comparing the 1985 
and 1998 aerial photography of the plot 
location. Disturbance here refers to a major 
change in forest vegetation caused by factors 
such as harvesting, land use change, or a major 
mortality event. All disturbed plots and a one- 
third sample of the undisturbed plots were 
remeasured to obtain estimates of current 
condition and changes since the last inventory. 
In the remeasurement of the 1985 ground 
plots, only subplots 1 through 5 were mea- 
sured. On these five subplots, all trees 


measured on these plots in 1985 were 
remeasured or otherwise accounted for, and all 
new trees that should be tallied using the 1985 
plot design were identified and measured. 
These measurements formed the basis for 
change estimates between the two inventories 
such as average annual net growth, mortality, 


and removals. 


Two-thirds of the ground plots that were 
timberland at the time of the 1985 inventory 
and determined to be undisturbed until the 
1998 inventory were projected to the current 
time using STEMS. This procedure gave 
projected estimates of current volume and 
growth for these undisturbed plots. The 
comparison of the projected 1985 ground plots 
(two-thirds of the total sample) and observed 
values on the remeasured 1985 ground plots 
(one-third of the total sample) of the undis- 
turbed forest plots provided local calibration 
data. The calibration data were used to adjust 
the projected values of the undisturbed plots 
that were not remeasured. The adjustment 
procedure is a modified version of the method 
described by Smith (1985). 


The undisturbed timberland plots that were 
not remeasured played a crucial role in the 
survey design. These plots were determined to 
be undisturbed and had conditions that could 
be simulated by STEMS. The STEMS growth 
model was used to “grow” the old plot and tree 
data to produce an estimate of current data. 
Thus, these plots were treated as ground plots 
in the estimation of forest area, number of 
trees, volume, net growth, and mortality even 
though they were not revisited. The plot record 
for each modeled plot was sent to the field for 


verification of current ownership information. 


All old plots classified as disturbed were sent to 
the field for remeasurement to assess and verify 
changes since the last inventory. Disturbance 
refers to any change on a plot that can be 
detected on the aerial photographs and that the 
STEMS growth processor cannot predict, such 
as catastrophic mortality, cutting, regenerating 
stands, and land use change. 
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In the 1998 inventory, the new plot design 
used was based on the Forest Health Monitor- 
ing program (FHM) plot design. The new 
1998 design was laid over the 1985 design so 
that estimates of change could be based on the 
old plot design and estimates of current 
conditions could be based on the new plot 


design. 


The overall plot layout for the new design 
consisted of four subplots spaced 120 feet 
apart in a triangular arrangement (fig. 12). The 
center of the new plot was located at the same 
point as the center of the 1985 plot. All trees 
less than 5 inches d.b.h. were measured on a 
6.8-foot-radius (1/300 acre) circular microplot 
located at the center of each of the four 
subplots. Trees with diameters 5 inches and 
larger were measured on a 24-foot-radius 
(1/24 acre) circular plot. Each subplot was 
mapped for forest condition. Subplots were 
not rotated even if they fell into another 
condition. Factors that would determine a 
change in condition from subplot one were 


changes in forest type, stand-size class, land 


Ome 


: | 
CG) MAGNETIC 


Za SS 
fe Plot Re 
(4) center © 
From 120’ to 
subplot subplot Azimuth 
center center 
1 2 Oe 
1 3 120° 
1 4 240° 


Figure 12.—Stanaard plot layout for 1998 
Minors inventory. 


use, ownership, and density. Each condition 
that occurred anywhere on one of the subplots 
was identified, described, and mapped if the 
condition in total met or exceeded 1 acre in 
size (the l-acre minimum size for a condition 
to be identified could include land off-plot). 
Each condition was assigned a condition 
number, and condition information was 


recorded. 


Another change in plot measurements that 
came with the 1998 inventory was the determi- 
nation of the exact plot location of every 
ground plot in the inventory. For plots that 
were visited in the field, this was done using a 
Global Positioning System (GPS) device at plot 
center. For the nonforest and undisturbed 
forest plots that were not visited, plot location 
was determined by transferring the old plot 
location from the aerial photography to an 
unclassified, geo-corrected Landsat TM Image. 
Both procedures provided an accurate location 
that was used to link the ground plots to the 


classified gap data used for stratification. 


ESTIMATION 


The following sections briefly describe the 
estimation procedures used to produce the 
resource tables presented in this and other FIA 
reports as well as the estimates produced by 
the table generation programs that are available 
on CD-ROM or over the Internet. The 
estimation procedures for computing statistics 
from this sampling design are somewhat 
complicated by the fact that not all parameters 
of interest are observed on every plot. For 
estimation purposes, the inventory is consid- 
ered as three different samples: one that uses 
only the plots that were actually remeasured, 
one that uses the remeasured and updated 
plots, and one that uses all plots (remeasured, 


updated, and new plots). 


All estimates from this inventory are based on 
double sampling for stratification. Cochran 
(1977) provides a good general presentation of 
double sampling for stratification, and Loetsch 
and Haller (1964) provide a more detailed 
presentation in a forest inventory context. 
Scott and Bechtold (1995) describe details of 
the estimation arising from changes in the plot 
design related to observing more than one 


condition on a plot. 
Current (1998) Area 


In double sampling for estimation, each phase 
2 sample (ground plot) in a stratum is assigned 
an area equal to the total estimated area in that 
stratum divided by the number of phase 2 
samples (ground plots) in the stratum. This 
assigned area is referred to as the expansion 
factor for the plot and represents the indi- 
vidual plot's contribution to the estimation of 
current total area. A typical plot in the 1998 
inventory has an expansion factor of about 
3,650 acres. This amount will vary from plot 
to plot because of the random variability in the 


sampling process. 


The 1998 plot design was used to estimate all 
1998 area estimates such as those presented in 
tables 1 and 2. When a ground plot was 
observed to be entirely within a single 
condition, the plot's contribution towards the 
estimated total area of that condition was the 
plot’s total expansion factor. When a plot 
straddled more than one condition, the 
expansion factor was allocated to the various 
conditions in direct proportion to the propor- 
tion of the plot that condition occupied. For 
example, a plot with an expansion factor of 
3,600 acres that was observed to be 50 percent 
in oak-hickory timberland, 30 percent in 
maple-beech timberland, and 20 percent in 
nonforest land would contribute 1,800 acres to 
the total estimated area of oak-hickory 
timberland, 1,080 acres to the total estimated 
area of maple-beech timberland, and 720 acres 
to the total estimate of nonforest land. The 
estimates of current area were based on all 
ground plots (remeasured, projected, and new) 
and the four strata defined by the 1998 gap 


classification. 


The average expansion factor for a plot of 
3,200 acres can be used to estimate approxi- 
mately how many plots contribute to a 
particular area estimate. This is useful to users 
concerned with the significance of an estimate. 
For example, table 2 reports there are 170,200 
acres of timberland in the oak-hickory type on 
the Shawnee. Using the 3,200 acres per plot as 
an average expansion factor, we estimate that 
about 53 plots would be observed to be oak- 
hickory timberland. In actuality, oak-hickory 
timberland was observed on more than 53 
plots. Some plots were entirely in the oak- 
hickory type and others were partially in the 
oak-hickory type. 


Area Change (1985-1998) 


Area change estimates were based only on 
remeasured and projected plots and used the 
four strata defined by the 1998 gap classifica- 
tion. New plots were not included in the 
sample because they did not provide observa- 
tions from two points in time. Area change 
estimates were based on the 1985 plot design 
and its remeasurement: the condition found at 
plot center in both inventories. These estimates 
thus reflect observations taken at permanent 
points where land use, forest type, and other 
condition classifications were determined at 
two different times (1985 and 1998). The 
average plot expansion factor for change 
estimation was 3,700 acres; thus a plot that 
was observed to be timberland in 1985 and 
nonforest in 1998 represented 3,700 acres that 


changed from timberland to nonforest. 


Volume 


Estimates of volume per acre were made from 
the trees measured or modeled on all ground 
plots (remeasured, projected, and new) and the 
four strata defined by the 1998 gap classifica- 
tion. These estimates came from measurements 
taken on the new 1998 plot design. Estimates 
of volume per acre were multiplied by the area 
estimates to obtain estimates of total volume. 
Net cubic foot volumes were based on Hahn 
and Hansen (1991) for use in the Central 
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States. For the Illinois inventory, the merchant- 
able height equation presented in Hahn and 
Hansen (1991) was used in conjunction with 
Stone’s equation (see appendix I in Hahn and 
Hansen 1991) to estimate gross volume. This 
estimate was then corrected by species for 
variation in bark and cull volume to yield an 
estimate of net volume, using the coefficients 
presented in Hahn and Hansen (1991). 


The Forest Service reports all board foot 
volume in International 1/4-inch rule. In 
Illinois, the Doyle log rule is commonly used. 
See table A for a comparison of the two rules 
(Wenger 1984). 


Table A.—Board-foot volumes and board-foot to cubic-foot ratios for International 1/4-inch 


and Doyle log rules 


Diameter Volume in board feet Board feet per cubic foot 
(inches) Doyle International Doyle International 
log rule 1/4” log rule 1/4” 

6 4 20 0.92 4.59 

8 16 40 2:23 ioe. 
10 36 65 3.38 6.11 
12 64 95 4.32 6.42 
14 100 135 5.08 5.25 
16 144 180 5.69 Hola 
18 196 230 6.22 7ioU 
20 256 290 6.65 7.53 
25 441 460 7.47 7.80 
30 676 675 8.06 8.05 
35 961 925 8.50 8.18 


40 1,296 1220 8.83 S132 


To determine the equivalent Doyle rule board- 
foot contents of a log from the International 1/ 
4-inch rule, use table B below. For example, a 
12-inch diameter log that is 16 feet long has an 
International 1/4-inch volume of 95 board feet. 
To convert to Doyle, multiply 95 by 0.67 to 
obtain 64 board feet, which is the Doyle 
equivalent for a 12-inch 16-foot log. 


Table B.—/nternational 1/4-inch rule to Doyle log rule conversion factors 


Diameter of log 


small end (inches) 


8 0.53 0.50 
10 0.60 0.63 
12 0.71 0.73 
14 0.77 0.78 
16 0.85 0.82 
18 0.89 0.87 
20 0.95 0.91 
25 1.00 0.99 
30 1.04 1.03 
35 1.07 1.06 
a0 1.09 1.08 


Net Growth, Mortality, and 
Removals 


In this report, major components of changes in 
timber volume (growth, mortality, and 
removals) are reported for two different time 
periods. Average annual change is an estimate 
of the change that occurred between invento- 


ries. 


Average annual net growth and mortality 
(1985-1997) 


Estimates of average annual net growth and 
mortality per acre were made from the trees on 
plots that were measured in 1985 and then 
remeasured or modeled in 1998. The four 
strata defined by the 1998 gap classification 
were used for stratification. All estimates of 
average annual net growth and mortality came 
from measurements taken using the 1985 plot 


design. 


On remeasured plots, estimates of average 


annual net growth and mortality per acre came 


Length of log in feet 


12 14 

0.48 0.40 0.40 0.40 
0.60 0.56 0.55 0.53 
0.69 0.66 0.67 0.65 
0.75 0.76 0.74 O72 
0.83 0.81 0.80 0.79 
0.86 0.86 0.85 0.83 
0.91 0.90 0.88 0.87 
0.97 0.97 0.96 0.94 
1.02 1.01 1.00 0.99 
1205 1.04 1.04 1.03 
1.08 1.07 1.06 1.06 


from the remeasured diameters of trees and 
from observation of trees that died between 
inventories, using methods presented by 
VanDeusen et al. (1985). Growth and mortality 
estimates for old undisturbed plots that were 
updated were derived in the same manner as 
remeasured plots. The STEMS growth model 
was adjusted by Survey Unit to meet local 
conditions, using data from the undisturbed 
remeasurement plots. As with volume, total 
growth and mortality estimates were obtained 
by multiplying the per acre estimates by area 


expansion factors. 


Average annual removals (1985-1997) 


Estimates of average annual removals per acre 
were made from the trees on plots that were 
measured in 1985 and then remeasured in 
1998. The 1985 photo plot sample was used 
for stratification. All estimates of average 
annual removals came from measurements 
taken using the 1985 plot design. New plots 
and projected plots were not used to estimate 


7h 
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average annual removals. These estimates were 
obtained from trees measured in the last survey 
and cut or otherwise removed from the 
timberland base. Because remeasurement plots 
were a subset of the total ground plots, and not 
all remeasurement plots had cutting, average 
annual removals estimates have greater 
sampling probability than volume, net growth, 


and mortality estimates. 


TREE AND LOG GRADES 


Log and tree grades were based on the classifi- 
cation of external characteristics as indicators of 
quality. Log grades and or tree grades were 
taken on every sawtimber-size tree measured 
on the new 1998 four-point plot. Sawtimber 
softwood trees were graded for quality and 
assigned a butt log grade. Sawtimber hardwood 
trees were graded for quality and assigned a 
tree grade. The volume yield by log grade or 


tree grade for this sample was used to distribute 


the volume of the ungraded trees (those on 
projected plots) by species group. In previous 
inventories, sawtimber trees were graded on 


only a third of sample plots. 


Hardwood sawtimber trees were graded 
according to Hanks (1976). The best 12-foot 
section of the lowest 16-foot hardwood log was 
used for grading. Hardwood sawtimber trees 
that did not meet minimum tree grade specifi- 
cations for grades 1 through 3 were assigned 
grade 4 according to Forest Service standard 
specifications for hardwood construction logs 
described by Rast et al. (1973). 


Softwood sawtimber trees were graded 
according to specifications described by 
Ostrander and Brisbin (1971). For all soft- 
woods, the first merchantable 16-foot log, or 
shorter lengths down to 12 feet, was used for 


grading. 


Hardwood Tree Grades for Factory Lumber * 


Grade factor Tree grade 1 Tree grade 2 Tree grade 3 
Length of grading zone (feet) Butt 16 Butt 16 Butt 16 
Length of grading section ° (feet) Best 12 Best 12 Best 12 
D.b.h., minimum (inches) 16° 13 11 
D.i.b., minimum at top of grading 

section (inches) 1325 162.20 Hi 2 8 
Clear cuttings (on the 3 best faces) ° 

Length, minimum (feet) TiO eS 3 3 2 

Number on face (maximum) 2 2 3 Unlimited 

Yield in face length (minimum) 5/6 4/6 3/6 


Cull deduction (including crook and 


o 


> 


9° 


Qa 


sweep, but excluding shake) 
maximum within grading 


section (percent) 9 : 50 


Hanks (1976). 

Whenever a 14- or 16-foot section of the butt 16-foot log is better than the best 12-foot section, 
the grade of the longer section will become the grade of the tree. This longer section, when used, 
is the basis for determining the grading factors such as diameter and cull deduction. 

In basswood and ash, d.i.b. at top of grading section must be 12 inches and d.b.h. must be 15 
inches. 

Grade 2 trees can be 10 inches d./.b. at top of grading section if they otherwise meet surface 
requirements for small grade 1's. 

A clear cutting is a portion of a face free of defects, extending the width of the face. A face is one- 
fourth of the surface of the grading section as divided lengthwise. 
Fifteen percent crook and sweep or 40 percent total cull deduction are permitted in grade 2 trees, 
if size and surface of grading section qualify as grade 7. If rot shortens the required clear cuttings 
to the extent of dropping the butt log to grade 2, do not drop the tree's grade to 3 unless the cull 
deduction for rot is greater than 40 percent. 
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Forest Service Standard Specifications for Hardwood Construction Logs 
(tie and timber logs) 7° 


Position in tree Butts and uppers 

Minimum diameter, small end 8 inches 

Minimum length without trim 8 feet 

Clear cuttings No requirements 

Sweep allowance 1/4 of the diameter at the small 


end for each 8 feet of length. 
Sound surface defects: 
Single knots Any number, if no one knot has an average 
diameter above the callus in excess of one-third 
of the log diameter at point of occurrence. 


Whorled knots Any number, if the sum of knot diameters above 
the callus does not exceed one-third of the log 
diameter at point of occurrence. 


Holes Any number, provided none has a diameter 
over one-third of the log diameter at point of 
occurrence and none extends more than 3 
inches into included timber °. 
Unsound surface defects: Same requirements as for sound defects if they 
extend into included timber. No limit if they do notl 
Logs must e sound internally. 


2 Rast et al. (1973). 

» These specifications are minimum for the class. |f, from a group of logs, factory logs are selected first, 
thus leaving only nonfactory logs from which to select construction logs, then the quality range of the 
construction logs so selected is limited, and the class may be considered a grade. If selection for 
construction logs is given first priority, it may be necessary to subdivide the class into grades. 

° Included timber is always square, and dimension is judged from small end. 


Eastern White Pine Saw Log Grade Specifications * 


Grading factor 


Log grade 1 


Log grade 2 


Log grade 3 


Log grade 4 


. Minimum 
scaling 14> 6 6 6 
diameter 
(inches) 
. Minimum log 
length (feet) 10° 8 8 8 
. Maximum 
weevil injury None None 2 injuries? No limit 
(number) 
. Minimum face Two full NO GOOD FACES Includes 
requirements length or REQUIRED all logs not 
four 50%° Maximum diameter of log qualifying 
length knots on three best faces: for No. 3 or 
good faces SOUND RED KNOTS better and 
(in not to exceed not to having at 
addition, 1/6 scaling exceed least 1/3 
log knots diameter 1/3 scaling of their 
on balance and 3” diameter and gross 
of faces maximum 5” maximum volume in 
shall not OVERGROWN/DEAD/BLACK sound 
exceed size KNOTS wood 
limit of not to exceed not to exceed suitable for 
grade 1/12 scaling 1/6 scaling manufacture 
2 logs). diameter and diameter and into standard 
tet/2 max: 2 /Qemax: lumber. 
5. Maximum 
sweep or 20 30 40 66 2/3 
crook (%) 
6. Maximum 
total scaling 50 50 50 66 2/3 


deduction (%) 


After the tentative grade is established from face examination, the grade will be reduced 
whenever the following defects are evident: 


7. Conks, punk knots, and pine borer damage on bark surface‘ 
Degrade one grade if present on one face. 


? Ostrander and Brisbin (1971). 

® 12- and 13-inch logs with four full-length good faces are acceptable. 

© 8-foot logs with four full-length good faces are acceptable. 

? 8-foot Number 3 logs limited to one weevil injury. 

& Minimum 50% length good face must be at least 6 feet. 

‘ Factors 7 and 8 are not cumulative (total degrade based on more serious of the two). 


No log is to be degraded below grade 4 if net scale is at least one-third of goss scale. 
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Log Grades for All Other Softwood Logs 


Grade 1 
1. Trees must be 16 inches in diameter or larger, grading section 12 feet in length or longer, 
and with deduction for defect not over 30 percent of gross scale. 


2. Trees must be at least 75 percent clear on each of three faces. 
3. All knots outside clear cutting must be sound and not more than 2-1/2 inches in size. 


Grade 2 

1. Trees must be 12 inches in diameter or larger, grading section 12 feet in length or longer, 
and with a net scale after deduction for defect of at least 50 percent of the gross scale 
deducted for defect. 


2. Trees must be at least 50 percent clear on each of three faces or 75 percent clear on two 
faces. 


Grade 3 

1. Trees must be 6 inches in diameter or larger, grading section 12 feet in length or longer, and 
with a net scale after deduction for defect of at least 50 percent of the gross contents of 
the log. 


Note: Diameters are diameter inside bark (d.1.b.) at small end of grading section. 


Percent clear refers to percent clear in one continuous section. 


METRIC EQUIVALENTS OF 
UNITS USED IN THIS REPORT 


1 acre = 4,046.86 square meters or 0.405 
hectare. 

1,000 acres = 405 hectares. 

1 cubic foot = 0.0283 cubic meter. 

1 foot = 30.48 centimeters or 0.3048 meter. 

1 inch = 25.4 millimeters, 2.54 centimeters, or 
0.0254 meter. 

1 pound = 0.454 kilograms. 


1 ton = 0.907 metric tons. 


TREE SPECIES GROUPS IN ILLINOIS 
(LITTLE 1981) 


Softwoods 
PEAS Ue aN TECCE atin eee Aen even ae twa se Pas wt eats aoe eui subons vvuidandesjusasbadezeablepcectorsen Juniperus virginiana 
MMeATc clea Kee te ee teehee yaiceesteotnsons ca eee heres Saseeeae et ea aul atunn shale Meee A dates Larix laricina 
NVWIMIEGES IUIGE aectresceveee hepa wea B ese sacatenae ceed ob ostnretat a eto Witt atae sty. usec cavoch perenne tasked Picea glauca 
A AGL Ui ere earn niece seated Seren ea re ae gs aetna vera eae taan foreman hades Pinus banksiana 
SST Trl ea pe ne oa hte eet ae Fe testa re on hehe cee RS ec nat eR, P echinata 
RE Glee ese te recess gene as cacao ec ree ee gta cae ON edi pags Ne eee Pee dete P. resinosa 
MEAS He TIM WM aD LI tn cise chee arecins eaatiasen te eteent chet eae senetuch oe Gubagcenneubenra leteee UA eioell oes P strobus 
‘Siecle el o1 0} ba =: Sener re nC Oe CER re rt ee er ee ee eer es eer ere P sylvestris 
VIRGIN LARD in CpcO Nake hadi rates. Hecewee sevecnsnstsin dat sdadh tales deesaautaadnn obs ca tceaeednc oes bdeceeser 2RO P virginiana 
Bal Cito eS tas en ase Oe he a tte NO iM che dee oe Taxodium distichum 
Hardwoods 
Hard maples’ 

SLAG ain AD Cee eis 28 oe ie Aah cette et dati Stuhr daca evan wane Redt pacnst vsti: Acer nigrum 

SS UL eAR MAO Lee ean aren Seduce a cay Sarg eee ee eae aon a nye tase eeu ean epee edna A. saccharum 
Soft maples? 

JRE StL Ta Yo) (Peer NN re ree ee Carrere rere ere A. rubrum 

Sil erature eae arava ctice sedans ate acrtaasacbunananecnectane tars Steunens feraeipatimeaahtare ser wseeeanedt ian ens A. saccharinum 
Birches 

Pel GNyglo Ine biameescmeceene rentssnesth eoes taaterasuin Seas as as reeset toast Mace hea. see area naeete Betula alleghaniensis 

(GTA Va ITGINS ters ee Pca os aeons dnc cena RSG se ey tA Ue atten PRR Oi Beta ac ae B. populifolia 

J RERECSi | OYE CLO Te Eats ert ee er eeeey ome eee eee oR meee ene Peele B. nigra 

FRATO CUPID ICI reece sos evise tat ucath ve tocar tac ee eeu aee te sha atee csunea pais spaseeweea cebuussehaonuattea ceacethaatiy B. papyrifera 
Select hickories' 

ES CAT ger eee Meee nea meer soa cay ec dis susaaw eapeaaaceideeuaamed suas ee btaaaacenlae halen convermetta eran eet Carya illinoensis 

Snvalllophdke nite) soy a eave eneecree weer ete ee rire reer creer cer crereet eee iran rm crete eres C. laciniosa 

Sa AMMA INy traeeaa cesea sn teto se as ta Caracas reaped seepabsnereem be epta os count. ctoat ierNence aD cu csarbain tes C. ovata 

IN Kaye) og oA EN ote Lo) mga perrere ececer te er esePr ner err err ar mere cecrerrr rere recreate meen eens: rete cir C. tomentosa 
Other hickories' 

NIVEL] OULGI 6) 5 ne sero tee Pe rear eri eet ee Perr ort errr eee errr Perce ree erree ere err erer C. aquatica 

Bieta OKO Ve. care utest 2 cectes 22 ote worecen Means tesnen tetas c ames mea det aurentwec ee paatueeseted tats C. cordiformis 

IPitea CUBE: altel Co} ent Ae reer net Seen rece eee emer Tee rece er er rrrer ri crermey ts ie cree rereeere er rercerreert crtert. renee rper. C. glabra 
ATID ETHIC ATANCINES PUL tics aea sete ae geatee aac ed esate ptensity tefiroea sec estsdd Gveatiaereae gatninteteatuedeks Castanea dentata 
STAGE lilay eee a celta 0h Ue IN I 5 eI a a PI ng ae A dente Ta Sata Celtis occidentalis 
COMMON PETSIMATION” sa seryr sncccesscceciesatecesseee’ «onside cotucrencqverss saunscusaessnomntaceie cuties Diospyros virginiana 
PATIUE TCIM D CCE Dh ey se ses esas eae attes Seared. «earns! yas eec esses dec nse Arnon: Messe ada pain ae Fagus grandifolia 
Ashes 

EVAL LRA tS cee ea es es ane cacy Veen dene AE aie ieee cae ee eee ee esiere eared: Fraxinus americana 

BLA GHAS Sige cee sesetese pomssteaes cc teprerete pi oars ses acto cemaroses a, exh tcstcntrarvasth cerdsleg-tuueiseyiniseeestetecsaetes E nigra 

Greenas liek eae rscspocertestces cit cntesec enamide. ssa eteors spams reacted es, rege see tea Renee E pennsylvanica 

BSC SAS balay eee erecta tat aes cs seat dedi ache Piece dated ete Pha MAN sas anhatnaytese sass eoabeeicetate: E quadrangulata 
BB UUGLE Tan Ut xe ene se ie ee IRs nan, Ra Ra ae rate he Ng aod Bhar fo Sse Juglans cinerea 
Bl aehenwvallINUl Gunter, te sesat, Siscraet sacar satel Mia tacaridiny nut Aci te eda te niet fa 2s ca Spe eedas ee Sent Juglans nigra 
SCTE A TU 0 2 ee PO oe Liquidambar styraciflua 
SVEIOW EPO Plate pee ices etree coeds ata naytutica en teh B excess Fucasae ee eteee tet tenia aees daa Liriodendron tulipifera 
WV ALE Da LUE] Ome est Sct et seacctcnatstens. scree tstrstevnuueseacen vives sacoe sateen acdetds<teeasettas ayveneaten ede Nyssa aquatica 
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BIE AO? aaa Sheela ec AM sree baw cca ine aaldaslndnunadeed cde eoatnanugiad Sena eunbwaiemleaaaee ih N. sylvatica 


var. sylvatica 


SVE EI CEI casein ae itensicsactve ar se aidsasa intonlyametuceaeocuoedaeaagatnanneMiaaateaaiat N. sylvatica 
var. biflora 
CS cscs Deas ca citnat a NbUD isk oes saacanasbcoadgscun dy stenspddgedeasntats tex cadens daheadndctioe Platanus occidentalis 
Populus? 
PAGCOR: VA saa avonanalaceessatings tiaedeetenstawtnianeoasaincndiulntoasiatnacneadddssetaiauenaataens Populus balsamifera 
BAST TIR SOOO. ec. c oh cesses agateoboncsalitushaa eaoad andes embuda tna daidbionaeeniahemaouitateahmie Rens P. deltoides 
BRT OGULY SIE I sca czns das capicaia sh pint apatdantencstn edeonadensibaal adeeb dca sen sipantnadinansntaeaeagleeeabane P grandidentata 
OSU): USOT SA 21-8 ae ea ee eee em Dee een Te ONES Sor ote eie NORNE DT Parton rene P. tremuloides 
chases age taste avi hiencteee Mab vetoes deme noone decom eoenetens te Prunus serotina 
Select white oaks! 
VIC OAK let Ae AAS Ra cr cepa eat ecu teclabe ai ciapactent din tetceratcaenenetce den atoms: Quercus alba 
SE OVA cen yc ter enacted eg cetsoaaes cee ecesac pele esa cade ai ae ciartatad Q. bicolor 
BN eect recog toby te i eta Ceecce dec getadenectcadetinstoomsieddnewecetaeeiotend Q. macrocarpa 
SUC lacTeg clu (oc Gi SU) | Gamer emne eran ee teat eer a ee tonne eee eee men err nr enrtener ate nner Q. michauxii 
Raa eA seca ck a eta bali hex ac adacaed pose nenacusagsag siaianesw samba teslaawtdita sat shiu Q. muehlenbergii 
Other white oaks! 
RDM SI ch ees he dorset atl se ag ucta tad gy dea Ova a eee oe soma neceate ade Q. lyrata 
RTS VL OGL eA deescl chica caige st aorgopaeguca mescnuad spencer nae avniandinaeminiaoaledadenhepuencndetatebicenttebass Q. prinus 
OSU O2a ecstatic te seeee ensevticattcest ato teste tue ched sganaaneiidaceidn, Sctee ante cea Meese catee eae aesenee ears: Q. stellata 
Select red oak! 
A is aie tes ahaa rc teo eae get tnen pha bd peda non anon ibaudbuomrmenmeelerdxedentow nance dansdeeacoce Q. falcata 
var. pagodifolia 
INGOT tMerINTediOale 32: <5. cseeuiacs intutanseaex nats eesee stents Serteeese saat ee ets Q. rubra 
SUMMA OA cet artes tdetetesededacetsteewccetdocace ieee scaccumtedeccather veer careedae thera enamels Q. shumardii 


var. shumardii 


Other red oaks! 
S172 dc (o11 gemma One eS ca OB CRT SR APT Q. coccinea 
ISOC ICT EN TOUT 08 oa iesconsuss onbictetcciigncaeesecausonest le veaeiadaacdc hans taubeuuatnacuumlabahotastecnnnaseta Q. ellipsoidalis 
SME VC IU CC OIE cress hnantccrei guilds ralsb acc al nealian etoceenbe ee acta nce ocaeccuba ee biuanaunteerdacebene Q. falcata 
TEMP UG hay sthsnccaspntncanninsloairncestatncteteia ea aad Sudepcutaestaaeehpecaeoncne abestan al tad aes NE: Q. imbricarta 
PGE UG GIA a haces ait guise vsecuadaripli selon st sites Miente nate ona deontanpscateadonticaefeaiiaa cd caitetadbaatncabbios Q. marilandica 
RO) | Sameer ney Enea MEET PREEe Ese enee weRUE MPR IEONTY Pe iPerCeae CAS TUNE. Ree y TERN iy MVM T ereey Q. palustris 
Bla Ie Cae aiact ectaes sect ch trees ee dt aera doce tetees cnet oe edoae page nee ovnvauetedugesauiosgenatuetuatentiunenciaasieas Q. velutina 
BAC ie MUUIOII scsctecececis caseaasstosaosaasaned am ait acseaniaaleadnnacaaudadonrnsiactapcenmtendividacnenaaheslounemmnatart Salix nigra 
BOSSA csi eccaatalivn nae nceeeeeaneeeco sae Ret oeke ee ee ea an Sassafras albidum 
POM EHCAG DACSW ODE sesnicave rere dcdmretactassuandconiebeediadseascannssaabessnepiaentenselintmabetuneteanentlrend Tilia americana 
Elms 
b stale cle 3 11: ag ee ae ee ee ea oR RAREST Pee eC ERE REO ROME Ty et een Ulmus alata 
PRTC A OT vac op cart ajaigntenncostam tonsa eADa arespcig eb ecole deeded da ednitade Soca ivbahessard bled aeag seal U. americana 
SNe AD UN sects bec neta enc ec elton suv aca oataiioniel nap ea ND UNDUE Gaeta ae eemere: U. pumila 
SUEY UIT te ci soresnasecea Doinrbsenssneelsdo usa ipensod basguhainasecoideenondaitnntiiedtenabsnassnmuabseydegedta Ml inl U. rubra 
PEM Se carte cet tee ci p asu ee et eth 8e ae a ecco eae ce cee duster eenee ean eE ey U. thomasii 
Other hardwoods 
le da ectasnce cette aoe as tighcetoan ah ncucacg eeu oobi tniehnaean bata tase etnies aca Acer negundo 
©) CLES eae em ES ROE on TERRE err Penne yearn Renta eM eMee merece TT ra Aesculus glabra 
Tat Naess ssn aston anc eneaiadud picanthcens ty ceashotealetgeeatdca yeti ian id ball ante nema ase A. octandra 
BERS SN ka da natin ace ucslonin gates cemreeeanaseericaetindlh aud sy se ee ate ceteatea naa adamnatahige Alnus glutinosa 
PO Cire aa srs zzecacneateiaced ccndsasatsoeeauadoiane lancer ateacetetexet ere ee eee eee Catalpa speciosa 
PIO WE TINE COS WOG Ss caeensrnasinesodyardeeadya ican ves a: teetetc’ ascmeusenupeaauns muspine eaaeaee: es ee Cornus florida 


Horie y OCUstmeeres eeeeens cee eerste ae et cea Se are ee gare ete canes eee. Soatancincesteees Gleditsia triacanthos 


IReTITWGKysCOMCELRCE* peer teers ee anv ees scare cen ok sesSear eet soto suasedten debts wise Seesse neaaee Gymnocladus dioicus 
IMAL erin yer nsec e tee sare ee sea tee Sa) am ce gst vic be tates JO yon inn aes Sade cutnawsticyesameaehegs Morus spp 
NY AVL 00) 6) Fg ea 0 Rea ee cP nee Populus alba 
SLACK ALG CUS Meta ye rere cs UN Ree Reet aN ci tea esc th a ae nee Robinia pseudoacacia 
Noncommercial species 
PRTEAUUIS sasaki ct Make ch selec ela d yu, vals ahs id baceias oleae aaush a maeasetveaeeetand mace Ailanthus altissima 
1A 812 Bi ee le PR eh re ee ee ero nee Asimina triloba 
PRMEVICATMO I DEA yn ycas sey atte rs cuueee eure Vepasvetasays0 eth consatcestssttennsstesvetwaesdstug Carpinus caroliniana 
PASE TENGE ela Cl se rte osc Reece Bed ens Waves the tree NE tA a ee: Cercis canadensis 
TFA 00) eee a A ee eee Crataegus spp. 
OSARE= OVATE Cassa ct ick fst etinas aaek cutee cane gig ete ioc deacon scenes duceserseuednaxees Maclura pomifera 
TNT Ye a aoc IEG eh Secs ea a SEE ca oe Shas dee ee Ato ain aaa ce aves Malus spp. 
BASternsiG pMOtn Dearie raster ck restarts eee cee ee neal ee eae Ecos teens nea Bs ee Ostrya virginiana 
PEED Y EVM yore tse eo a Basch doh ee ah ene i Bh oe cca ah ete eee Prunus pensylvanica 
AAA bey 6) 1011 eee ee ey ep ee ee ee ee le er oer ee ee Prunus spp. 
(Clava) asl otc 0g meen eer Orpen ee rte eee aera rrn c re ele per reine Er oe e ee ERY eS een TT eee P virginiana 
Reactant aw LOW cts So aee Bi eceed tate ete ee 2s taut c saree een ese. Salix amygdaloides 
TEATRO TIL OV UL Wy sears 2 Waxes coded Sates an eh Pde acne bea vient vat ta seaisb aot pardaatea ese idies S. bebbiana 
Vk aY sh aTesc¥ oa (0) 0191 22 Vin Er: ) ap en ee eee oer nr e Sorbus americana 


* This species or species group is considered a hard hardwood, with an average specific gravity greater than or 
equal to 0.50. 
* This species or species group is considered a soft hardwood, with an average specific gravity of less than 0.50. 
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DEFINITION OF TERMS 


Average annual mortality of 
growing stock 

The average cubic foot volume of sound 
wood in growing-stock trees that died in 
one year. Average annual mortality is the 
average for the years between inventories 


(1985 to 1997 in this report). 


Average annual mortality of 
sawtimber 

The average board foot volume of sound 
wood in sawtimber trees that died in one 
year. Average annual mortality is the 
average for the years between inventories 


(1985 to 1997 in this report). 


Average annual removals from 
growing stock 

The average net growing-stock volume in 
growing-stock trees removed annually for 
roundwood forest products, in addition to 
the volume of logging residues, and the 
volume of other removals. Average annual 
removals of growing stock are the average 
for the years between inventories (1985 to 
1997 in this report) and are based on 
information obtained from remea- 
surement plots (see Survey procedures in 


appendix). 


Average annual removals from 
sawtimber 

The average net board foot sawtimber 
volume of live sawtimber trees removed 
annually for roundwood forest products, 
in addition to the volume of logging 
residues, and the volume of other 
removals. Average annual removals of 
sawtimber are the average for the years 


between inventories (1985 to 1997 in this 


26 


report) and are based on information 
obtained from remeasurement plots (see 


survey procedures in appendix). 


Average annual net growth of 
growing stock 

The annual change in cubic foot volume 
of sound wood in live sawtimber and 
poletimber trees and the total volume of 
trees entering these classes through 
ingrowth, less volume losses resulting 
from natural causes. Average annual net 
growth of growing stock is the average for 
the years between inventories (1985 to 


1997 in this report). 


Average annual net growth of 
sawtimber 

The annual change in the board foot 
volume of live sawtimber trees and the 
total volume of trees reaching sawtimber 
size, less volume losses resulting from 
natural causes. Average annual net growth 
of sawtimber is the average for the years 
between inventories (1985 to 1997 in this 


report). 


Basal area 

Tree area, in square feet, of the cross 
section at breast height of a single tree. 
When the basal areas of all trees in a stand 
are summed, the result is usually ex- 
pressed as square feet of basal area per 


acre. 


Biomass 
The aboveground volume of all live trees 
(including bark but excluding foliage) 
reported in green tons (i.e., green weight). 
Biomass has four components: 
Bole.—Biomass of a tree from 1] foot 
above the ground to a 4-inch top 


outside bark. 


Tops and limbs.—Total biomass of a tree 
from a 1-foot stump minus the bole. 

1- to 5-inch trees.—Total aboveground 
biomass of a tree from | to 5 inches in 
diameter at breast height. 

Stump.—Biomass of a tree 5 inches 
d.b.h. and larger from the ground to a 


height of 1 foot. 


Bolts 

Roundwood logs of less than 8 feet in 
length that are converted into shingles, 
cooperage stock, dimension stock, blocks, 
blanks, excelsior, and other products. No 
minimum diameter limits. Does not 
include logs used for the manufacture of 


pulp or veneer. 


Commercial species 

Tree species presently or prospectively 
suitable for industrial wood products. 
(Note: Excludes species of typically small 
size, poor form, or inferior quality such as 
hophornbeam, Osage-orange, and 


redbud.) 


Cord 

One standard cord is 128 cubic feet of 
stacked wood, including bark and air 
space. Cubic feet can be converted to 
solid wood standard cords by dividing by 
79. 


Corporate 
Lands owned by a private corporation not 
in the business of operating primary 


wood-using plants. 


County and municipal land 

Land owned by counties and local public 
agencies or municipalities, or land leased 
to these governmental units for 50 years 


or mote. 


Cropland 

Land under cultivation within the last 24 
months, including cropland harvested, 
crop failures, cultivated summer fallow, 
idle cropland used only for pasture, 
orchards, active Christmas tree plantations 
indicated by annual shearing, nurseries, 
and land in soil improvement crops, but 
excluding land cultivated in developing 


improved pasture. 


Cull 

Portions of a tree that are unusable for 
industrial wood products because of rot, 
missing or dead material, form, or other 


defect. 


Current annual net growth of 
growing stock 

The annual change in volume of sound 
wood in live sawtimber and poletimber 
trees and the total volume of trees entering 
these classes through ingrowth, less 
volume losses resulting from natural 
causes, reported for a single year (1997 in 
this report). Current net growth is based 
on an estimate of the current annual 
increment of each growing-stock tree in 


the inventory. 


Current annual net growth of 
sawtimber 

The annual change in the volume of live 
sawtimber trees and the total volume of 
trees reaching sawtimber size, less volume 
losses resulting from natural causes, 
reported for a single year (1997 in this 
report). Current net growth is based on an 
estimate of the current annual increment 


of each growing-stock tree in the inven- 


tory. 


Current annual removals from 
growing stock 


The current net growing-stock volume in 


growing-stock trees removed annually for 
roundwood forest products, in addition to 
the volume of logging residues, and the 
volume of other removals. Current annual 
removals of growing stock are reported for 
a single year (1997 in this report); they 
are based on a survey of primary wood 
processing mills to determine removals for 
products and on information from 
remeasurement plots (see survey proce- 
dures in appendix) to determine removals 


due to land use change. 


Current annual removals from 
sawtimber 

The current net board foot sawtimber 
volume of live sawtimber trees removed 
annually for roundwood forest products, 
in addition to the volume of logging 
residues, and the volume of other 
removals. Current annual removals of 
sawtimber are reported for a single year 
(1997 in this report); they are based on a 
survey of primary wood processing mills 
to determine removals for products and 
on information from remeasurement plots 
(see survey procedures in appendix) to 
determine removals due to land use 


change. 


Diameter class 

A classification of trees based on diameter 
outside bark, measured at breast height 
4.5 feet above the ground. (Note: d.b.h. is 
the common abbreviation for diameter at 
breast height.) Two-inch diameter classes 
are commonly used in forest inventory 
and analysis, with the even inch the 
approximate midpoint for a class. For 
example, the 6-inch class includes trees 


5.0 through 6.9 inches d.b.h. 


Diameter at breast height (d.b.h.) 
The outside bark diameter at 4.5 feet 


(1.37 m) above the forest floor on the 


uphill side of the tree. For determining 
breast height, the forest floor includes the 
duff layer that may be present but does 
not include unincorporated woody debris 


that may rise above the ground line. 


Forest industry land 
Land owned by companies or individuals 


operating primary wood-using plants. 


Forest land 

Land at least 10 percent stocked by forest 
trees of any size, or formerly having had 
such tree cover, and not currently 
developed for nonforest use. (Note: 
Stocking is measured by comparing 
specified standards with basal area and/or 
number of trees, age or size, and spacing.) 
The minimum area for classification of 
forest land is 1 acre. Roadside, stream- 
side, and windbreak strips of timber must 
have a crown width of at least 120 feet to 
qualify as forest land. Unimproved roads 
and trails or clearings in forest areas shall 
be classed as forest if less than 120 feet 
wide. Water bodies (rivers, streams, or 
lakes) less than 30 feet in width shall be 
classed as forest. Water bodies more than 
30 feet in width are classified as water 
(see definitions for Tree, Land, Timber- 
land, Reserved forest land, Other forest 


land, Stocking, and Water). 


Forest type 

A classification of forest land based on the 
species forming a plurality of live tree 
stocking. The associated species for each 
forest type are based on net volume of 
growing stock by species group. Major 


forest types are: 


White pine.—Forests in which white pine 
makes up a plurality of the stocking. 
Species commonly associated with the 
white pine forest type in Illinois include 
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red pine, yellow-poplar, Virginia pine, and 


shortleaf pine. 


Shortleaf-Virginia pine.—Forests in 
which shortleaf and Virginia pine, singly 
or in combination, make up a plurality of 
the stocking. Species commonly associated 
with the shortleaf-Virginia pine forest type 
in Illinois include yellow-poplar, hard 


maple, sycamore, and black cherry. 


Eastern redcedar.—Forests in which 
eastern redcedar makes up a plurality of 
the stocking. Species commonly associated 
with the eastern redcedar forest type in 
Illinois include yellow-poplar, red oaks, 


and black cherry. 


Eastern redcedar-hardwoods.—Forests in 
which hardwoods make up a plurality of 
the stocking but in which eastern redcedar 
makes up between 25 and 50 percent of 
the stocking. Hardwood species commonly 
associated with the hardwood portion of 
this forest type in Illinois include ash, 
hickories, hard maple, white oaks, red 


oaks, and yellow-poplar. 


Oak-pine.—Forests in which oaks and 
hickories, singly or in combination, make 
up a plurality of the stocking but where 
pines or eastern redcedar makes up 25 to 
50 percent of the stocking. Species 
commonly associated with the oak-pine 
forest type in Illinois include yellow- 
poplar, cottonwood, river birch, and 


sycamore. 


Oak-hickory.—Forests in which upland 
oaks and hickories, singly or in combina- 
tion, make up a plurality of the stocking. 
Species commonly associated with the 


oak-hickory forest type in Ilinois include 
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yellow-poplar, ash, black cherry, cotton- 


wood, and black walnut. 


Oak-gum-cypress.—Forests in which 
tupelo, blackgum, sweetgum, oaks, or 
cypress, singly or in combination, make 
up a plurality of the stocking. Species 
commonly associated with the oak-gum- 
cypress forest type in Illinois include 
yellow-poplar, cottonwood, ash, and 


sycamore. 


Elm-ash-cottonwood.—Forests in which 


lowland elm, ash, red maple, silver maple, 


and cottonwood, singly or in combina- 
tion, make up a plurality of the stocking. 
Species commonly associated with the 
elm-ash-cottonwood forest type in Ilinois 
include sycamore, yellow-poplar, red oak, 


and black walnut. 


Maple-beech.—Forests in which hard 
maple, beech, American elm, and red 
maple, singly or in combination, make up 
a plurality of the stocking. Species 
commonly associated with the maple- 
beech forest type in Illinois include white 
oaks, red oaks, hickories, yellow-poplar, 


and ash. 


Cherry-ash-yellow poplar.—Forests in 
which black cherry, white ash, and 
yellow-poplar, singly or in combination, 
make up a plurality of the stocking. 
Species commonly associated with the 
cherry-ash-yellow poplar forest type in 
Illinois include black walnut, American 


elm, white oak, and hard maples. 


Aspen-birch.—Forests in which quaking 
aspen, bigtooth aspen, and paper birch, 
singly or in combination, make up a 
plurality of the stocking. Species com- 


monly associated with the aspen-birch 


forest type in Illinois include red oaks 


and yellow-poplar. 


Growing-stock tree 

A live tree of commercial species that 
meets specified standards of size, quality, 
and merchantability. (Note: Excludes 


rough, rotten, and dead trees.) 


Growing-stock volume 

Net volume in cubic feet of growing- 
stock trees 5.0 inches d.b.h. and over, 
from | foot above the ground to a 
minimum 4.0-inch top diameter outside 
bark of the central stem or to the point 


where the central stem breaks into limbs. 


Hard hardwoods 
Hardwood species with an average 
specific gravity greater than 0.50 such as 


oaks, hard maple, hickories, and ash. 


Hardwoods 
Dicotyledonous trees, usually broad- 
leaved and deciduous. (See definitions for 


Soft hardwoods and Hard hardwoods.) 


Improved pasture 

Land currently improved for grazing by 
cultivating, seeding, irrigating, or clearing 
trees or brush and less than 10 percent 


stocked with trees. 


Industrial wood 
All roundwood products except residen- 


tial fuelwood. 


Land 

(a) Bureau of the Census.—Dry land 
and land temporarily or partly covered by 
water such as marshes, swamps, and river 
flood plains, (omitting tidal flats below 
mean high tide); streams, sloughs, 


estuaries, and canals less than one-eighth 


of a statute mile wide; and lakes, reser- 
voirs, and ponds less than 40 acres in 
area. 

(b) Forest Inventory and Analysis.— 
The same as the Bureau of the Census, 
except minimum width of streams, etc., is 
120 feet and minimum size of lakes, etc., 


is 1 acre. 


Live trees 
Growing-stock, rough, and rotten trees 


1.0 inch d.b.h. and larger. 


Log grade 

A log classification based on external 
characteristics as indicators of quality or 
value. Log grade was assigned to a sample 
of softwood sawtimber trees throughout 
the state during the 1998 inventory. Also 
see tree grade in definitions. (See appen- 


dix for specific grading factors used.) 


Logging residue 
The unused portions of cut trees, plus 


unused trees killed by logging. 


Marsh 

Nonforest land that characteristically 
supports low, generally herbaceous or 
shrubby vegetation, and that is intermit- 


tently covered with water. 


Merchantable 
Refers to a pulpwood or saw log section 
that meets pulpwood or saw log specifica- 


tions, respectively. 


Miscellaneous Federal land 
Federal land other than national forest 
and land administered by the Bureau of 
Land Management or Bureau of Indian 
Affairs. 


National forest land 

Federal land that has been legally desig- 
nated as national forest or purchase units, 
and other land administered by the USDA 


Forest Service. 


Net volume 
Gross volume less deductions for rot, 
sweep, or other defect affecting use for 


timber products. 


Noncommercial species 

Tree species of typically small size, poor 
form, or inferior quality that normally do 
not develop into trees suitable for 


industrial wood products. 


Nonforest land 
Land that has never supported forests, and 
land formerly forested where use for 
timber management is precluded by 
development for other uses. (Note: 
Includes areas used for crops, active 
Christmas tree plantations as indicated by 
annual shearing, orchards, nurseries, 
improved pasture, residential areas, city 
parks, improved roads of any width and 
adjoining clearings, powerline clearings of 
any width, and 1- to 40-acre areas of 
water classified by the Bureau of the 
Census as land.) If intermingled in forest 
areas, unimproved roads and nonforest 
strips must be more than 120 feet wide 
and more than 1 acre in area to qualify as 
nonforest land. 

Nonforest land without trees.— 

Nonforest land with no live trees 

present. 

Nonforest land with trees.—Nonforest 

land with one or more trees per acre at 


least 5 inches d.b.h. 


Nonstocked land 
Timberland less than 10 percent stocked 


with all live trees. 


Other forest land 

Forest land not capable of producing 20 
cubic feet per acre per year of industrial 
wood crops under natural conditions and 
not associated with urban or rural 
development. Many of these sites contain 
tree species that are not currently used for 
industrial wood production or trees of 
poor form, small size, or inferior quality 
that are unfit for most industrial products. 
Unproductivity may be the result of 
adverse site conditions such as sterile soil, 
dry climate, poor drainage, high eleva- 
tion, and rockiness. This land is not 


withdrawn from timber use. 


Other removals 

Growing-stock trees removed but not 
used for products, or trees left standing 
but “removed” from the timberland 
classification by land use change. 
Examples are removals from cultural 
operations such as timber stand improve- 
ment work and land clearing, and the 
standing volume on land classified 
originally as timberland but later desig- 
nated as reserved from timber harvesting 


(such as a newly established State Park). 


Ownership size class 
The amount of timberland owned by one 
owner, regardless of the number of 


parcels. 
Pasture 


Land presently used for grazing or under 


cultivation to develop grazing. 
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Physiographic class 

A measure of soil and water conditions 

that affect tree growth on a site. The 

physiographic classes are: 

Xeric sites.—Very dry soils where 
excessive drainage seriously limits both 
growth and species occurrence. 
Example: eastern redcedar barrens. 

Xeromesic sites.—Moderately dry soils 
where excessive drainage limits growth 
and species occurrence to some extent. 
Example: dry oak ridge. 

Mesic sites.—Deep, well-drained soils. 
Growth and species occurrence are 
limited only by climate. Example: well- 
drained terraces of loamy soil. 

Hydromesic sites.—Moderately wet soils 
where insufficient drainage or infre- 
quent flooding limits growth and 
species occurrence to some extent. 
Example: moderately drained bottom- 
land hardwood sites. 

Hydric sites.—Very wet sites where excess 
water seriously limits both growth and 
species occurrence. Example: fre- 


quently flooded river bottoms. 


Plant byproducts 
Plant residues used for products such as 


mulch, pulp chips, and fuelwood. 


Plantation 

An artificially reforested area sufficiently 
productive to qualify as timberland. The 
planted species is not necessarily pre- 
dominant. Christmas tree plantations, 
which are considered cropland, are not 


included. 


Plant residues 
Wood and bark materials generated at 
manufacturing plants during production 


of other products. 


30 


Poletimber stand 


(See Stand-size class.) 


Poletimber tree 
A live tree of commercial species at least 
5.0 inches d.b.h., but smaller than 


sawtimber size. 


Potential productivity class 

A classification of forest land in terms of 
inherent capacity to grow crops of 
industrial wood. The class identifies the 
potential growth in merchantable cubic 
feet/acre/year at culmination of mean 
annual increment of fully stocked natural 


stands. 


Private individual land 

Privately owned land not owned by forest 
industry. This class includes the formerly 
used farmer and miscellaneous private 


classes. 


Reserved forest land 

Forest land withdrawn from timber use 
through statute, administrative regulation, 
or designation. Note: Historically, Christ- 
mas tree plantations were classified as 
reserved forest land. However, Christmas 
tree plantations are now classified as 


cropland. 


Rotten tree 

Live trees of commercial species that do 
not contain at least one 12-foot saw log or 
two saw logs 8 feet or longer, now or 
prospectively, and/or do not meet regional 
specifications for freedom from defect 
primarily because of rot; that is, when 
more than 50 percent of the cull volume in 


a tree is rotten. 


Rough tree 
(a) Live trees of commercial species that do 


not contain at least one merchantable 


12-foot saw log or two saw logs 8 feet 
or longer, now or prospectively, and/ 
or do not meet regional specifications 
for freedom from defect primarily 
because of roughness or poor form, 
and 

(b) all live trees of noncommercial 


species. 


Roundwood products 

Logs, bolts, or other round sections 
(including chips from roundwood) cut 
from trees for industrial or consumer 
uses. (Note: Includes saw logs, veneer 
logs, and bolts; cooperage logs and bolts; 
pulpwood; fuelwood; pilings; poles; 
posts; hewn ties; mine timbers; and 
various other round, split, or hewn 


products.) 


Salvable dead tree 
A standing or down dead tree considered 


merchantable by regional standards. 


Sapling 
A live tree 1.0 to 5.0 inches d.b.h. 


Sapling-seedling stand 


(See Stand-size class.) 


Saw log 

A log meeting minimum standards of 
diameter, length, and defect, including 
logs at least 8 feet long, sound and 
straight, and with a minimum diameter 
outside bark (d.o.b.) for softwoods of 7.0 
inches (9.0 inches for hardwoods) or 
other combinations of size and defect 


specified by regional standards. 


Saw log portion 
That part of the bole of sawtimber trees 


between the stump and the saw log top. 


Saw log top 

The point on the bole of sawtimber trees 
above which a saw log cannot be pro- 
duced. The minimum saw log top is 7.0 
inches d.o.b. for softwoods and 9.0 inches 


d.o.b. for hardwoods. 


Sawtimber stand 


(See Stand-size class.) 


Sawtimber tree 

A live tree of commercial species contain- 
ing at least a 12-foot saw log or two 
noncontiguous saw logs 8 feet or longer, 
and meeting regional specifications for 
freedom from defect. Softwoods must be 
at least 9.0 inches d.b.h. Hardwoods must 
be at least 11.0 inches d.b.h. 


Sawtimber volume 

Net volume of the saw log portion of live 
sawtimber in board feet, International 
1/4-inch rule (unless specified otherwise), 
from stump to a minimum 7.0 inches top 
d.o.b. for softwoods and a minimum 9.0 


inches top d.o.b. for hardwoods. 


Seedling 

A live tree less than 1.0 inch d.b.h. that is 
expected to survive. Only softwood 
seedlings more than 6 inches tall and 
hardwood seedlings more than 1 foot tall 


are counted. 


Short-log (rough tree) 

A sawtimber-size tree of commercial 
species that contains at least one mer- 
chantable 8- to 11-foot saw log but not a 


12-foot saw log. 


Shrub 
A woody, perennial plant differing from a 
perennial herb in its persistent and woody 


stem(s) and less definitely from a tree in 


its lower stature and/or the general 
absence of a well-defined main stem. For 
this report, shrubs were separated 
somewhat arbitrarily into tall and low 
shrubs as follows: 
Tall shrubs.—Normally taller than 1.6 
to 3.2 feet (0.5 to 1.0 m). 
Low shrubs.—Normally shorter than 
1.6 to 3.2 feet (0.5 to 1.0 m). (Woody 
perennial vines, such as grape, were 


included with low shrubs.) 


Shrub and tree seedling biomass 
The total aboveground weight of trees less 


than 1.0 inch in diameter and all shrubs. 


Site index 

An expression of forest site quality based 
on the height of a free-growing dominant 
or codominant tree of a representative 


species in the forest type at age 50. 


Soft hardwoods 
Hardwood species with an average specific 
gravity less than 0.50, such as cotton- 


wood, red maple, basswood, and willow. 


Softwoods 
Coniferous trees, usually evergreen, having 


needles or scale-like leaves. 


Stand 
A group of trees on a minimum of 1 acre 
of forest land that is stocked by forest trees 


of any size. 


Stand-age class 
A classification based on age of the main 
stand. Main stand refers to trees of the 


dominant forest type and stand-size class. 


Stand-size class 
A classification of stocked (see Stocking) 


forest land based on the size class of live 


trees on the area; that is, sawtimber, 
poletimber, or seedlings and saplings. 

Sawtimber stands.—Stands with half or 
more of live tree stocking in sawtim- 
ber or poletimber trees, and with 
sawtimber stocking at least equal to 
poletimber stocking. 

Poletimber stands.—Stands with half or 
more of live tree stocking in 
poletimber and/or sawtimber trees, 
and with poletimber stocking 
exceeding that of sawtimber. 

Sapling-seedling stands —Stands with 
more than half of the live tree 


stocking in saplings and/or seedlings. 


State land 
Land owned by the State of Illinois or 


leased to it for 50 years or more. 


Stocking 

The degree of occupancy of land by live 
trees, measured by basal area and/or the 
number of trees in a stand by size or age 
and spacing, compared to the basal area 
and/or number of trees required to fully 
use the growth potential of the land; that 
is, the stocking standard. A stocking 
percent of 100 indicates full use of the 
site and is equivalent to 80 square feet of 
basal area per acre in trees 5.0 inches 
d.b.h. and larger. In a stand of trees less 
than 5 inches d.b.h., a stocking percent of 
100 would indicate that the present 
number of trees is sufficient to produce 
80 square feet of basal area per acre when 


the trees reach 5 inches d.b.h. 


Stands are grouped into the following 
stocking classes: 
Overstocked stands.—Stands in which 
stocking of live trees is 100 percent or 


more. 
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Fully stocked stands. —Stands in which 
stocking of live trees is from 60 to 99 
percent. 

Medium stocked stands —Stands in 
which stocking of live trees is from 35 
to 59 percent. 

Poorly stocked stands. —Stands in 
which stocking of live trees is from 10 
to 34 percent. 

Nonstocked areas.—Timberland on 
which stocking of live trees is less 


than 10 percent. 


Timber products output 

All timber products cut from roundwood 
and byproducts of wood manufacturing 
plants. Roundwood products include logs, 
bolts, or other round sections cut from 
growing-stock trees, cull trees, salvable 
dead trees, trees on nonforest land, 
noncommercial species, sapling-size trees, 
and limbwood. Byproducts from primary 
manufacturing plants include slabs, 
edgings, trimmings, miscuts, sawdust, 
shavings, veneer cores and clippings, and 
screenings of pulpmills that are used as 


pulpwood chips or other products. 


Timberland 

Forest land that is producing, or is 
capable of producing, more than 20 cubic 
feet per acre per year of industrial wood 
crops under natural conditions, that is not 
withdrawn from timber use, and that is 
not associated with urban or rural 
development. Currently inaccessible and 
inoperable areas are included. (Timber- 
land was formerly called commercial 


forest land.) 


Tree 
A woody plant usually having one or 
more erect perennial stems, a stem 


diameter at breast height of at least 3 
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inches, a more or less definitely formed 
crown of foliage, and a height of at least 13 


feet at maturity. 


Tree biomass 

The total aboveground weight (including 
the bark but excluding the foliage) of all 
trees from | to 5 inches in d.b.h., and the 
total aboveground weight (including the 
bark but excluding the foliage) from a 
1-foot stump for trees more than 5 inches 


in diameter. 


Tree grade 

A classification of the lower 16 feet of the 
bole of standing trees based on external 
characteristics as indicators of the quality 
and quantity of lumber that could be 
produced from the tree. Tree grade was 
assigned to a sample of hardwood 
sawtimber trees during the 1998 inventory. 
Also see log grade in the definitions. (See 


appendix for specific grading factors used.) 


Tree size class 
A classification of trees based on diameter 
at breast height, including sawtimber trees, 


poletimber trees, saplings, and seedlings. 


Upper stem portion 

That part of the bole of sawtimber trees 
above the saw log top to a minimum top 
diameter of 4.0 inches d.o.b., or to the 
point where the central stem breaks into 


limbs. 


Urban and other areas 

Areas within the legal boundaries of cities 
and towns; suburban areas developed for 
residential, industrial, or recreational 
purposes; school yards; cemeteries; roads; 
railroads; airports; beaches; powerlines 
and other rights-of-way; or other nonforest 
land not included in any other specified 


land use class. 


Urban forest land 

Land that would otherwise meet the 
criteria for timberland, but that is in an 
urban-suburban area surrounded by 
commercial, industrial, or residential 
development and not likely to be 
managed for the production of industrial 
wood products on a continuing basis. 
Wood removed would be for land 
clearing, fuelwood, or esthetic purposes. 
Such forest land may be associated with 
industrial, commercial, residential 
subdivision, industrial parks, golf course 
perimeters, airport buffer strips, and 
public urban parks that qualify as forest 
land. 


Water 

(a) Bureau of the Census.—Perma- 
nent inland water surfaces, such as lakes, 
reservoirs, and ponds at least 40 acres in 
area; and streams, sloughs, estuaries, and 
canals at least one-eighth of a statute 
mile wide. 

(b) Noncensus.—Permanent inland 
water surfaces, such as lakes, reservoirs, 
and ponds from | to 39.9 acres in area; 
and streams, sloughs, estuaries, and 
canals from 120 feet to one-eighth of a 


statute mile wide. 


Wooded pasture 

Improved pasture with more than 16.7 
percent stocking in live trees, but less 
than 25 percent stocking in growing- 
stock trees. Area is currently improved 
for grazing or there is other evidence of 


grazing. 


Wooded strip 

An acre or more of natural continuous 
forest land that would otherwise meet 

survey standards for timberland except 


that it is less than 120 feet wide. 
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Haugen, David E. 


2003. The forest resources of the Shawnee National Forest, 1998. Resour. 
Bull. NC-222. St. Paul, MN: U.S. Department of Agriculture, Forest Service, 


North Central Research Station. 54 p. 


The inventory of forest resources of the Shawnee National Forest reports 
273.2 thousand acres of forest land, of which 249.3 thousand acres are 
timberland. This bulletin presents an analysis of forest resources focusing on 
change in tree species composition, timber volume, growth, removals, and 


mortality. 


KEY WORDS: Shawnee National Forest, forest area, forest composition, 


timber volume, growth, removals, mortality. 


The Forest Inventory and Analysis web site is: 


www.fia.fs.fed.us 
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The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis of 
race, color, national origin, gender, religion, age, disability, 
political beliefs, sexual orientation, and marital or family status. 
(Not all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means for communication of 
program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and 
TDD). 


To file a complaint of discrimination, write USDA, Director, 
Office of Civil Rights, Room 326-W, Whitten Building, 14th and 
Independence Avenue, SW, Washington, DC 20250-9410, or 
call (202) 720-5964 (voice or TDD). USDA is an equal 
opportunity provider and employer. 
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We believe the good life has its roots in clean air, sparkling water, rich _ ° 
healthy economies and a diverse living landscape. Maintaining the good 

life for generations to come begins with everyday choices about natural 
resources. The North Central Research Station provides the knowledge 

and the tools to help people make informed choices. That's how the 

science we do enhances the quality of people’s lives. - 


For further information contact: 


North Central 
Research Station 
USDA Forest Service 
1992 Folwell Ave., St. Paul, MN 55108 


Or visit our web site: www.ncrs.fs.fed.us 


